R5-2014-0104710000303

APPENDIX 1

Sampling Equipment/Instrumentation Calibration
Documentation



Temperature Readout Calibration

Isokinetic Sampling Consoles

Readout ID Number A /é / _3 66

Calibrated by:

R5-2014-0104710000303

EADF

¢/25/03

Reference Thermometer ID Number / ( [ 563 7 3 3 Date
Voltage Generator ID Number A» (% K50 Reviewed by MM%
Date 'ﬁf’/ A / 4
Temperature Readout Calibration*
Reference Thermometer (°F) ‘3 2
Temperature Readout {°F) < 3
Was Readout adjusted? Wes Cino
Temperature Readout Linearity Check
hanmel Voltage Temperature (°F} Chanmel Voltage Temperature (°F}
(mv) Theoretical Observed | Difference (mV) Theoretical Observed Difference
0.0 32 2 -1.0 -10 -// -~
1.0 77 A ~ | 0.0 32 22 O
3.0 165 A ( 4 1.0 77 76 —
5.0 251 5 3 2 2.0 121 /20 — [
7.0 341 3.0 165 -
' 10.0 475 Lf;fl/f ...(? -1.0 -10 C/f l(f e (/
15.0 692 (94 2 0.0 32 22 d)
20.0 905 9107 2 5 1.0 77 7 é -[
30,0 1329 ]33/ 2 2.0 121 [2( O
40.0 1772 | 774 2 3.0 165 / £ O
0.0 32 22 O -1.0 -10 -// - [
3.0 165 /LA O 0.0 32 2 ' A
2 4.0 208 2 @?} 6 1.0 77 76 ~{
5.0 251 2K 2 2.0 121 [z )
7.0 341 4/ O 3.0 165 [CA O
0.0 32 2 O 1.0 10 ~/{ - [
3.0 165 / ( é O 0.0 32 S O
3 4.0 208 209 / 7 10 77 w2/ -
5.0 251 253 2 2.0 121 2/ O
7.0 341 42 / 3.0 165 /é, 4 O

Difference is calculated as follows:

Reference thermometer and readout must agree within 2°F.

Difference = Observed - Theoretical

Acceptable difference is +5°F for temperatures below 1000°F and +10°F for
temperatures above 1000°F.

CDS-02 Temperature Readout

Per EM SOP-001

Revision Date: January 2012

Reviewe

d: Janvary 2013




Five-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console ID _A161295
Thermometer ID W&E213%

Calibrated by M I 1‘%‘5 Reviewed by nials | NMP Leak Check “1ox
Date | ¢,-78-13 Date -:}/5 1% Doy
Run1A | Run1B | Run2A | Run2B | Run3A | Run3B | Run4A | Run4B | Run5A | Run5B
§ g | Identifcation Number /1/..,/ N-2. 4/~3 /L/.Jf <
5 S | KFactor @wﬁé%ﬁ? / 0.2619 /), 5[‘?3 5{;?@% 0 7/6’5(
| | DeMinttal Reading () |74/ 9441747, (3|Han. 883 hag08 | 73296 (739,545 | 74 244 | 754.1(8 | 772372786153
8 | PoMFnalReading () 707 3| 7722921748 B732504| 7375481 746,244 | 75115 [741,995(78 1 53¢ 1790517
% Initial DGM Temperature (°F) |~/ ‘75 13. 73 73 73 7"f" ] 5 75 /
| Final DGM Temperature (°F) 7 4 24 13 73 7 3 7 Lf 75 7 5 7é 7¢
Test Time (minutes) /5 / 4 19 /] [ O |0 [0 (O /0 [0
Orifice Manometer, AH ("H,0) B 0.35 0-69 | (¢ /, g /, 6 2,0 120 (2% |2%
Barometric Pressure ("Hg) 29.(2 |29.(Z 9.4 | 2914 | PR 2912|1292 |29.(2|29.(2 |29./2
Ambient Temperature (°F) ) 5 77 g 15 74 75 ~/ 7K 75 76 76
Pump Vacuum ("Hg) 230|230 23.5 22 g 2@‘5 R0 g /4. O /4.0 /5/ 0 iﬁ/é

Notes:

[

CDS-04 D6M 5 point against orifice

Per

Revision Date:

EM S0P-002
March 2013

€0£0000L.P0L0-vL0C-od



5 Point Console Dry Gas Meter Calibration

Console ID

. Initials): Expiration Date
Calibrated by Date| H 27-Dec-2013 n
. Initials
Reviewed by Date
o -
Orifice ID: N-1 N-2 N-3 N-4 N-5
Orifice K': 0.2647 0.3629 0.5193 0.6108 0.7198
Dry Gas Meter Run #1a Run #1b Run #2a Run #2b Run #4a Run #4b Run #5a Run #5b
Final Reading, (ft’) 20 88 | 781536 | 790817
Difference, (ft3) 9.281

Initial Meter Temp., (°F}
Final Meter Temp., {°F)
Average Meter Temp., {°F)

Test Time (min.)

Crifice Manometer Reading, {"H,0}

Barometric Pressure, ("Hg}

Ambient Temperature, {°F)

L0264

- [|All individual AHg within 0.20 "H,0 of mean

TRUE ;_JJ

Pump Vacuum, {"Hg) 23 23 ; S
Standard Volume of the Meter, (V... 4.935 4.941 5.444 4.986 6.461 6.474 7.604 7.601 8.949 8.957
Standard Volume of Critical Orifice, (Vo) 4.999 4.999 5.486 5.029 6.538 6.538 7.691 7.691 9,054 9.054
Flow Rate (cfm) 0.329 0.329 0.454 0.453 0.646 0.647 0.760 0.760 0.895 0.896
DGM Calibration Factor, (Y) 1.013 1.012 1.008 1.009 1.012 1.010 1.012 1.012 1.012 1011 ||
Average DGM Calibration Factor (Y) 1.012 1.008 1.011 1.012 1.011 I
Delta H@, {"H,0) 1706 | 1.706 1.798 1.772 1918 | 1916 1.847 1.845 1870 | 1868 |
Average AH@, ("H,0) 1.706 1.785 1.917 { 1.846 ] 1.869 §
B Current Average Y _.__.—-——:-.-;-——-———_1_(_}13___.__;——7 ED5-045 DEM 5 point against orifice
| All Individual Y within 2% of mean? TRUE | . fer&M sopoOZ
Revision Date: March 2013
f Average Delta Hy 1.824 zf
!

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
{Against Critical Orifice)

Console ID Al6l395

Calibrated by inftals m\b Reviewed by it NM? Leak ) OL
Date |8 (113 Date gj/q 0 check [ ()| g %
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
't:_g 8 Identification Number M -2 N -2 N-U
55 K Factor 0-3%14 0.5\43 0 - L\09
s | DGM Inifial Reading ) |lqui.g33 | AU1BLE  [a%3.90D 40 .50% | 61190 | 215, 33
g| & | bom Final Reading (ft') | QU1.9D | 463.909 |aLo.46D g Aal | 415 613 | g AR50
B & Initial Temperature (°F) R ) 8 LA 10 1. 13
% “ Final Temperature (°F) % bq 0 “\ 13 13
g Test Time {minutes) \4) \’b \D W\ o \ \
e Orifice Manometer, AH (“H0) | (O 10 .10 \. b\ \ & 2.0 Y 0
Barometric Pressure (“Hg) | .0y, |O an. o 14.10 14.\0 L) AD e .10
Ambient Temperature (°F) "\30 “% O ‘1‘40 ’]"‘O _lé D —lgo
Pump Vacuum (“Hg) A0 '}\.O 1q .5 \0\.@ 18 .0 le' o
Check the readout against a NIST Thermometer Check the readout linearity {one channel only)
NIST Thermometer ID lqu% 1% Voltage Supply ID 2741 0% \ Channel No [
_§ Thermometer Reading (°F} Z'L Voltage (mv) Theoretical (°F) Observed (°F) Difference {°F)
« é Readout Reading (°F) 71T 0 32 3L 6
5 1 7 16 -1
5 S 3 165 ey O
g 2
e 7 341 I\ o
15 692 gy 1

CDS-05 DGM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

£€0£0000L.¥010-7102-GH
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Pre/Post Test Console Calibration Check

[ Console ID A161395 |
Calibrated by itials < B
Date
inftials
Reviewed by
Date
Orifice ID: N-2 N-3 N-4
Orifice K': 0.3629 0.512e3 0.6109

.

i Dry Gas Meter

Run #1

a

Initial Reading, (fta)
Final Reading, (ft3)
Difference, (fta)

Run #2a Run #2b Run #3a

Initial Meter Temp., (°F)
Final Meter Temp., {°F)
Average Meter Temp., {°F)

Tast Time {min.)

Orifice Manometer Reading, {"H,0}

Barometric Pressure, ("Hg)

Ambient Temperature, (°F)

Pump Vacuum, (”Hg)

{ Standard Volume of the Meter, (Vmstd) .
| Standard Volume of Critical Orifice, (Vcrstd) 5.946 5.946 6.539 7.193 7.686 8.454 |l
| DGM Calibration Factor, (Y) 1.013 1.014 1.017 1.017 1.014 1,012 |f
| Delta H@ 1.84 1.84 1.80 1.79 1.86 185 ||
Average Y = 1.014
Reference Yd = 1.011
Percent Difference = 0.3 il CDS5-0451 DGM 3 point cal check against orifice
P Per EM SOP-003
9 ?
Is Measured Y within 5% of Reference Yd? TRUE ﬂ Revision Date: March 2013
Average Delta H® = 1.829 ]J

£€0£0000L.¥010-7102-GH
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Pre/Post Test Console Calibration Check

I

Console ID

Calibrated by

Initials

A161395 |

_NMP

Date '

Reviewed by

inltials

Orifice ID: N-2 N-3 N-4
Orifice K': 0.3629 0.5193 0.6108
Dry Gas Meter Run #1a I Run #1b Run fi2a E Run #2b Run #3a
Initial Reading, (ft%) 736557 | 741693 | 750558 | 757225 | 764564 |
Final Reading, (ft%) a1 ; 757225 | 7eases | 772408 |
Difference, (ft’) 5.136 5 6.657 7339 7.842
[nitial Meter Temp., {°F} 70 ‘ g0 72
Final Meter Temp., {°F) 0 ’
Average Meter Temp., (°F) 70.0
Test Time {min.} 11
Orifice Manometer Reading, ("H,0} 071
Barometric Pressure, {"Hg) 2542

Amblent Temperature, [F)

68

Pump Vacuum, {"Hg)
)

2

Standard Velume of the Meter, (Vmstd) 5.040
Standard Volume of Critical Orifice, {Verstd) 5.113 8.831 6.651 7.316
DGM Calibration Factor, (Y) 1.014 1.016 1.018 1.018
Delta H@ 1.82 1.82 1.88 1.88
Average Y = 1.017
Reference Yd = 1.011 CD5-0452 DEM 3 point cal check against orifice
Percent Difference = 0.6 Per EM SOP-003
Is Measured Y within 5% of Reference Yd? TRUE Revision Date: March 2013
Average Delta H@ = 1.865

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
{Against Critical Orlf se)

Console ID
L initials N}/\? ' Initials {3 ; Leak |+ v
Calibrated by i T %H/u/l?j{ Reviewed by Date \\\E\\i’ ’% Check 0 v |
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
—g E Identification Number N2 N% N'—{
506 K Factor Oablﬁ QQS_'C[3 0(‘9{0‘?
s | DGM mitial Reading (€) | "F3¢,.5TF FHL. 93 | FS0.598 |57 225 | FeM.56Y | 772.406
: é DGM Final Reading () | 1, (4 | #S0.558 | #3F. 229 | F64.564 | F72.4906| 780.258
"E = Initial Temperature (°F) J0 —?’O -l—'\ ??/ ?2, —:’“3
;S; a Final Temperature (°F) ?O —?"\ ?7, 7? 73 %?
g Test Time {minutes) l i l 0[ l b \\ ‘ (] \ )
e Orifice Manometer, AH {“H,0) O ?\ 0. ?l \ . 50 [ S“o 2. . l O 7—- \ D
Barometric Pressure (“Hg) ZQ"(B ?IQ\{3 24({3 Zﬁ‘{3 Z‘i v“B 21."{3
Ambient Temperature (°F) (O ? (0 % @ 6 ég [ (48 ,
Pump Vacuum (“Hg) 272 22 &0 ZO %g | 6(
Check the readout against a NIST Thermometer Check the readout linearity {one channel only)
. NIST Thermometer D {11 §5 & %3 Voltage Supply D 2 FYF D <81 Channel No !
.§ Thermometer Reading (°F) 32 Voltage (mv) Theoretical {°F) Observed (°F) Difference (°F)
é é Readout Reading (°F) <2 0 32 32 o
é § 1 77 Tl -1
2 3 165 oYy —]
& 7 341 34) 0
15 692 49S 3

CDS5-05 DEM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0£0000L.P0L0-vL0C-od



R5-2014-0104710000303

5 Point Console Dry Gas Meter Calibration

Console [D

Calibrated by

Expiration Date
25-Dec-2013

i Initials|!
Reviewed by Date ~ Ko
Orifice ID: N-1 N-2 N-3 N-4 N-5
Orifice K" 0.2647 0.3629 0.5193 0.6109 0.7198 i
Dry Gas Meter Run #la Run #1b Run #2a | Run#2b Run #3a Run #3b Run #4a Run #4b Run #5a
Initial Reading, (ft') 686581 | 691 | 7018 82 | 721851 | 729852 | 737.849 | 747,
Final Reading, (ft’) 591 6¢ 7t 70719 849 | 747.256

Difference, (f'ts)
Initial Meter Temp., (°F)
Final Meter Temp., (°F)

Average Meter Temp., (°F)

Test Time {min.)

Orifice Manometer Reading, ("H,0)

5.407

74

"3'4'::::‘ -

74.0

Barometric Pressure, {"Hg!
Ambient Temperature, °F) i
Pump Vacuum, {"Hg! 215 o 205 185 | 185 i
R S =
Standard Volume of the Meter, (V.4 4.928 4,940 5.023 6.548 6.543 7.733 9.110 9.155
Standard Volume of Critical Orifice, (V qq) 5.012 5.012 5.037 5.037 6.547 6.547 7.696 7.696 9.067 8.067
Flow Rate {cfm) 0.329 0.329 0.454 0.457 0.655 0.654 0.773 0.773 0.911 0.915
DGM Calibration Factor, (Y) 1.017 1.015 1.009 1.003 1.000 1.001 0.995 0.996 0.995 0.990
Average DGM Calibration Factor (Y} 1.016 1.006 1.000 0.995 0.993
Delta H@, ("H,0) 1703 | 1.703 1764 | 1738 1.783 1.783 1.846 | 1.846 1869 | 1.867
Average AH@, ("H,0) l 1.703 r 1.751 1.783 1.846 l 1.868
Current Average Y 1.002 CDS-045 D6M 5 point against orifice
All Individual Y within 2% of mean? TRUE _ fereM SOP-00Z
Revision Date: March 2013
¥ Average Delta Hp 1.790
iAII individual AHg within 0.20 "H,0 of mean TRUE

-8



R5-2014-0104710000303

Five-Point Dry Gas Meter Calibration

(Against Critical Orifice)
Console ID /4 /é / 377
Thermometer ID /// 5% 7373
Calibrated by e E’OF Reviewed by e %\& Leak Check MANOL.
Date |/ /o /7 Date |;_|aat5 O OK
Run 1A Run 1B Run 2A ’ Run 2B Run 3A Run 3B Run 4A Run 4B Run 5A Run 58
§ § | Identfication Number [{);_.,f A/ iyl /{/&,S AJtt V-5
5 S | Kractor 0.2647 0.34629 J.5(93 0601 0.7(9¢
_ | DoMmialReading () 054,851 |(91,64( 696,513 |70/987 Ze75s |15 072072155 729,52 137, 949 | 747 24/ |
S | DomFnalReading () |99],44] 6T4313|70(.997 1707.093(715.052 [IR{ §5] 124,952 1737549 | 147,25, [756 &
% initial DGM Temperature (°F) ‘7A,L 7471 74 “7% wls 74 77‘ 24 T4 7‘%
“ | Final DGM Temperature (°F) 74 yla 74 7% 7‘(‘ 7‘?[ "7"{“ 71"* ’74 W, 5
Test Time (minutes) 15 118 |1 (L 1[0 10 [ 10 [0 |10 |0
Orifice Manometer, AH ("H;0) 0.35 [60.35 |0.¢8 067 | [+ [ L4 |20 |20 |2 |2E
Barometric Pressure ("Hg) 9,07 129,17 124.1( |29./1L \R9.0¢ (294 |29, 11 |R49.l{ |29,/ |24,/
Ambient Temperature (°F) = L,L ’7% 74 "717‘* =7 6 74 ”‘7% 71«{» T4 7£/j
Pump Vacuu ("He) 205 1205 1205 1205 |45 [[§5 | (70 |(7.0 155 [(55

Notes:

CDS-04 DEM 5 point against orifice
Per EM SOP-002
Revision Date: March 2013

I-9



R5-2014-0104710000303

Temperature Readout Calibration

Isokinetic Sampling Consoles

Readout ID Number /4 /é / ? 9 7 Calibrated by: gﬁfﬁ
Reference Thermometer ID Number / f “{“gf 7 3 3 Date __é/;%fﬁ / 3
Voltage Generator ID Number /4;?, 1775 5§.§> Reviewed by ) (
pate __ OCIQRNA

Temperature Readout Calibration®

Reference Thermometer (°F) <2
Temperature Readout (°F) 2 1
Was Readout adjusted? Clyes o

Temperature Readout Linearity Check

Voltage Temperature {°F)
Channel = Channel Vv
(mv) Theoretical Observed Difference © (mv) Theoretical Observed Difference

0.0 32 32 -1.0 -10 ~{ 2 -2
1.0 77 76 0.0 32 212 o
3.0 165 /( 4 1.0 77 é -
5.0 251 {3 2.0 121 (20 | -1
7.0 341 3 3.0 165
' 10.0 475 ZZ “'ég -1.0 -10 /—-é g _-% :
15.0 692 695 0.0 32 32 O
20.0 905 d07 5 1.0 77 7( ~{
30.0 1329 ({332 2.0 121 [ 20 —|
40.0 1772 (777 3.0 165 L5 O
0.0 32 B4 -1.0 -10 - 2 -
3.0 165 (65 0.0 32 3 O
2 4.0 208 210 6 1.0 77 7¢ ~
5.0 251 2 511 2.0 121 121
7.0 341 Y2 3.0 165 /¢S
0.0 2 [R20H -1.0 -10 —(2
3.0 165 A 0.0 32 2 2
3 4.0 208 20&3 7 1.0 77 A
5.0 251 2 K4 2.0 121 /20 | —
7.0 341 24 3.0 165 S O

Reference thermometer and readout must agree within 2°F.
Difference is calculated as follows: €D5-02 Temperature Readout

Difference = Observed - Theoretical Per EM SOP-001
Revision Date: January 2012

Reviewed: January 2013

Voltage Temperature (°F)

— N~ O | Ol— AN N OO NN NN D= IN C— O

o

I
)

O

J
ey \

! Acceptable difference is +5°F for temperatures below 1000°F and +£10°F for

temperatures above 1000°F.

i-10



bl

Three-Point Dry Gas Meter Calibration

(Against Critical Orifice)
Console ID A (L1349

Initials Initials +
. ahi s . NMY teak |- (1 e
Calibrated by " gn,\@ Reviewed by St j/c\ h% Check 0 01(,
Run 1A Run 18 Run 2A Run 2B Run 3A Run 3B
® & | Identification Number RS- a-> N -t
56 K Factor 0.3629 0.51&% 0.6,109
s | DoMintialReading () | 950 953 17162182 16R 100 1116.218  [181.898 | 184 454
g| © | boMFinalReading () |79 I | 18460 |115.318 [181.898 | Tea_16U| a1.139
A Initial Temperature (°F) Ll % 69 LA 10 1\
'-5 n Final Temperature {°F) ©} 0% LA 10 11 1\
g Test Time (minutes) \3 R, lo \O ¥ \D |
fat Orifice Manometer, AH (“H,0) 0-L® O-L%B e M \.A \.6
Barometric Pressure (“Hg) aq 10 aq. \O Qﬁ_ lO ;0\,\0 lq lo 14 _\0
Ambient Temperature (°F) 0.0 16 .0 1.0 AW ) 172.0 11 O
rumpVacwm ()| sers 205|905 19.0 w0 1.5 -5
Check the readout against a NIST Thermometer Check the readout linearity {one channel only}

. NIST Thermometer ID %;{{%5‘81%3 Voltage Supply ID Q'[ q—l 0%' ¢6 ‘ Channel No \

.§ Thermometer Reading (°F) e Voltage {mv) Theoretical (°F) Observed (°F) Difference (°F)

& é Readout Reading (°F) 41 0 32 | B O

2s 1 iz 11 o

e'é{ © 3 165 LG 6

. 7 341 343 A}

15 692 A% {

CDS-08 DGM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0€00001 .01 0-¥1L0C-Gd
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Pre/Post Test Console Calibration Check

i Console ID A161399 l

(—_ Calibrated by Initials mih —
Date
. Initials:
Reviewed by
Date}:
?r‘;
Orifice ID: N-2 N-3 N-4
Orifice K' 0.3629 0.6109
Dry Gas Meter Run #1a Run #1b Run#3a | Run#3b
Initial Reading, (ft’) ?55853 B 7 : . | su7s4
Final Reading, (ft") IerEr | 7g1m88 ¢ gesgsa | yn7esg
Difference, (ft°) 5.929 5.918 6.578 6.620 7.935
Initial Meter Temp., {°F) BE . ' 88 : ‘
Final Meter Temp., {°F) » 23
Average Meter Temp., (°F) 89,0
Test Time {(min.) s e 8
Orifice Manometer Reading, ("H,0) 140 A
Barometric Pressure, {"Hg) 2530 4
Ambient Temperature, {°F) o
Pump Vacuum, ("Hg) , 3 19
Standard Volume of the Meter, {Vmstd) 5.791 5.763 6.406
Standard Volume of Critical Orifice, (Vcrstd) 5.963 5.963 6.558
DGM Calibration Factor, (Y} 1.030 1.035 1.024
Delta H@ 1.78 1.77 1.79
i Average Y = 1.019 |
it Reference Yd = 1.002 n
il Percent Difference = 1.7 R CD5-0451 DEM 3 point cal check against orifice
“ Is Measured Y within 5% of Reference Yd? TRUE |i - P“”"EM SOP-003
Average Delta H® = 1774 H Revision Date: March 2013

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console ID m_?z—j
wye | e l o f?
Calibrated by ek NH? Reviewed by ks | and iy Leak S ‘/
Date |WHA® Date | Wuand | Check) ¢ v
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
ER Identification Number N Z/_ N 3
56 K Factor 0.329 we wira , 0.514% s
5 DGM Initial Reading (ft ) w 6(}-; %3 - > % \3 uf %7’0 ,\_‘\\ Y L3 M’ .
c a DGM Final Reading (ft*) 33’2__ ?—os‘ z'l a AN 32» At iz'é qq—? 3%?5@ e72. L’?]
(2] (5] 'g—su
5 = Initial Temperature (°F) (l q G‘l B:I' Qg q—o BLS -}‘
5 Final Temperature (°F) 6a Fo 6% Q_g H 71
?9 Test Time (minutes) %..é-. qu &3 e \b {2_ 2¢€
e Orifice Manometer, AH (“H,0) "0 L¥ 0.68 ‘ us L1g 2.00 2. 650
Barometric Pressure (“Hg) 724.55 ya- 55’ 29. 5‘( 2A. S'S 2A4. 53' 29. {(
Ambient Temperature (°F) % @(g QQ [0&7 Qb @ é
Pump Vacuum (“Hg) 22 Q 2.0 2.0 l g [5
Check the readout against a NIST Thermometer Check the readout linearity {one channel only)
NIST Thermometer ID {{\ 58 F33 Voltage Supply ID Z‘!}!—F}O‘gg‘ Channel No |
.5 Thermometer Reading (°F Y4 Voltage (mv) Theoretical (°F) Observed (°F) Difference (°F}
& § Readout Reading (F) "B 0 32 372 o
é _E 1 77 73 6
8 3 165 LS G
- 7 341 3472 \
15 692 G4S 3

CDS-05 DEM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0€0000L.P0L0-7102-G
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Pre/Post Test Console Calibration Check

Console ID

Calibrated by

A161399 |

Initialsi.

fmp

Date

11743

Reviewed by

Initials

Datel s

Orifice (D N-2 N-3 N-4
Orifice K't 0.3629 0.5193 0.610%
Dry Gas Meter Run #la } Run #1b Run #2a Run #2b Run ##3a Run #3b
initial Reading, (ft’) 826977 | 833694 | 813421 | 830191 | 842756 | 852377
Final Reading, {ft’) B200% ; 820191 | 826977 | 852377 | &724711
Difference, (ft’) 5.728 6.770 £.785 8,621 20.094
Initial Meter Temp., (°F) - &7 g oo T
Final Meter Temp., {°F) 8BS &8
Average Meter Temp., (°F) 69.0 57.5
Test Time {min.) 12 10
Orifice Manometer Reading, ("H,0) 088 145
Barometric Pressure, {"Hg) 2855 2055
Ambient Temperature, {°F) 86 56
Pump Vacuum, ("Hg) 2_2, 20
Standard Volume of the Meter, {(Vmstd) 5.654 6.714
Standard Volume of Critical Orifice, {(Verstd) 5.611 6.691
DGM Calibration Factor, (Y] 0.992 0.997
Delta H@ 1.73 1.81
Average Y = 0.954 i
Reference Yd = 1.002 ﬁ CDS-0452 DGM 3 point cal check against orifice
Percent Difference = 0.8 | Per EM SOP-003
Is Measured Y within 5% of Reference Yd? TRUE || Revision Date: March 2013

Average Delta H@® =

€0£0000L.P0L0-vL0C-od



R5-2014-0104710000303

S

Five-Point Dry Gas Meter Calibration
(Against Critical Orifice)
Console ID _gitddol

Thermometer ID_ W R58733

Calibrated by il [\ Reviewed by e {ﬁp Leak Check Wl oe
Date 5"6\'\3 Date é -—3-—/3 O o
RunlA | Run1B | Run2A | Run2B | Run3A | Run3B | Run4A | Run4B | Run5A | Run5B
R Identification Number N-\ N-2 M-3R A=Y N4
58 | Kractor 0-204% 0-3639 0.5\9% 0..104 | 0.1198
< DGM Initial Reading (ft’) 213 143 |2 15708 |33 635235 247,843 |24A.LoY 850 - 38| 2L4.359 (284 .25 | A48.350
% DGM Final Reading (ft) 79.708 994.259 [235.9%0 243 FHZ | 149.01H2K6.36D |AA 359 | 215145 | W8.350 | 4\ 45
% Initial DGM Temperature (°F) | “[& 16 ] 11 190 s, 74 95 | 19
Final DGM Temperature (°F) | 7{o 10 1 12 1% 14 -1g 15 11 1)
Test Time (minutes) \& 10 ™ 16 D O 10 il 15 1
Orifice Manometer, AH ("H,0) 0.2% 6.%7 |0.d |00y |, L3 .8 1.% 2.6 1.5
Barometric Pressure ("Hg) 29.10 | 12\° [29.10 9910 [24.10 [24.12 [29.(0 [24.10 |24.\0 |34.10
Ambient Temperature (°F) 15 ’16 1 1 1% 113 Y 14 -15 18
Pump Vacuum ("Hg) .5 ’3,\,6 20.5 |W.5 8.5 [1%.5 (1n5 1.5. | 16.0 |16.0

Notes:

CDS5-04 DGM 5 point against orifice
Per EM SOP-002
Revision Date: March 2013
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R5-2014-0104710000303

Orifice ID:
Orifice K":

Dry Gas Me‘ter

5 Point Console Dry Gas Meter Calibration

Console ID

I-16

Expiration Date
29-Nov-2013

‘ Initials}
Calibrated b
. Initials
H Reviewed by Date
N-1 N-2
0.2647 0.3629

Run #3b

N-4 N-5
0.7198
Run #5a Run #5b

sl |

Initial Reading, (ft’)
Final Reading, (ft3)
Difference, (fta)
Initial Meter Temp., (°F)
Final Meter Temp., {°F}
Average Meter Temp., {°F)

Test Time {min.)

Orifice Manometer Reading, ("H,0)

Barometric Pressure, {"Hg)

Ambient Temperature, {°F)

Pump Vacuum, (_”ﬂg)

| aaseor |
| me3ms |
65,761

. ?3 e

2847259 |
798350 |

% Standard Volume of the Meter, (V,.4) 5.333 5.321 7.371 . 6.542 6.527 7.709 8.466 13.555 13.570
Standard Volume of Critical Orifice, (V_ .4} 5.328 5.328 7.326 7.326 6.546 6.546 7.693 8.462 13.584 13.584
Flow Rate (cfm) 0.334 0.333 0.461 0.460 0.654 0.653 0.771 0.770 0.904 0.905
DGM Calibration Factor, (Y) 0,998 1.001 0.994 0.995 1.001 1.003 0.998 1.000 1.002 1.001
Average DGM Calibration Factor (Y) 1.000 0.995 1.002 0.999 1.002
Delta H@, ("H,0) 1.608 | 1.606 1666 | 1.665 1.657 1.654 1659 | 1657 1661 | 1661
H Average AH®@, ("H,0) 1.607 1.665 1.655 1.658 I 1.661 i
ti Current Average Y 0.999 u CDS-045 DGM 5 point against orifice
iﬁ All Individual Y within 2% of mean? TRUE | oo oo £ SOPO0%
evision Date: March 2013
}’ Average Delta Hg 1.649 I
[|All individual AHg within 0.20 "H,0 of mean TRUE I




R5-2014-0104710000303

Temperature Readout Calibration

Isokinetic Sampling Consoles

Readout ID Number luldo \ Calibrated by: ¥w, l&——
Reference Thermometer ID Number {11 %4 %133 pate &-3\-2013
Voltage Generator |ID Number ﬁ \1&5{5 o) Reviewed by E 0F

Date 6 - 3-20(3

Temperature Readout Calibration*

Reference Thermometer (°F) 27,
Temperature Readout (°F) 1T
Was Readout adjusted? Clyes @ho
Temperature Readout Linearity Check
Channel Voltage Temperature (°F) hannel Voltage Temperature (°F}
(mv) Theoretical Observed | Difference *° (mV) Theoretical Observed Difference
0.0 32 29 O -1.0 -10 -1 O
10 77 ¥ - 0.0 32 22 V)
3.0 165 e O 4 1.0 77 10 |
5.0 251 252 \ 2.0 121 1o I\
X 7.0 341 74| O 3.0 165 wyg |-\
10.0 475 Y1 ~d -1.0 -10 ~\O 0
15.0 692 bad 2L 0.0 32 23 O
20.0 905 Go5 © 5 1.0 77 11 |0
300 1329 1324 O 2.0 121 12| )
40.0 1772 1z | O 3.0 165 1S O
0.0 32 27 | O 1.0 -10 -\6 v
3.0 165 L5 O 0.0 32 29 9]
2 4.0 208 209 \ 6 1.0 77 11 Q
5.0 251 1573 pl 2.0 121 12\ O
7.0 PRI N [} @) 3.0 165 LS |O
0.0 32 57 o) -1.0 -10 —10 6
3.0 165 L5 O 0.0 32 272 |0
3 4.0 208 209 \ 7 10 77 16 |-\
5.0 251 15% o 2.0 121 vt 0
7.0 341 ay \ 3.0 165 Ly |-\

Reference thermometer and readout must agree within 2°F,
Difference is calculated as follows: CDS5-02 Temperature Readout
Per EM SOP-001
Revision Date: January 2012
Reviewed: January 2013

Difference = Observed - Theoretical

Acceptable difference is +5°F for temperatures below 1000°F and +10°F for
temperatures above 1000°F.
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Pre/Post Test Console Calibration Check

Console ID{ A161401 i

i

Reviewed by

Calibrated by iniialst . omib
il?at%} L e
initialsl NP

Orifice ID: N-2 N-3
Orifice K" 0.3629 0.5193
Dry Gas Meter Run #ila Run #2b

Initial Reading, {ft°)
Final Reading, (ft°)

Run #1b

435015
41162

Run #2a

454084 |
481528 | -

T

Difference, (fts) 8147 F.A44
Initial Meter Temp., (°F) &2
Final Meter Temp., {°F) B8
Average Meter Temp., (°F) 885
Test Time {min.) iR
Orifice Manometer Reading, ("H,0) l 0BE
Y Barometric Pressure, ("Hg) 2804
i Ambient Temperature, (°F) 71
%L_ Pump Vacuum, {"Hg) 21
Standard Volume of the Meter, (Vmstd) 5.989
standard Volume of Critical Orifice, (Vcrstd) 5.966
DGM Calibration Factor, (Y) 0.996
IL Delta H@ 1.72
Average Y = 0.998
Reference Yd = 0.999
Percent Difference = 0.1 CDS-0451 DGM 3 point cal check against orifice
Is Measureier\:;i;P;ig Zéc:g)eference Yd? ":!L'RGL;Z Revision D: :: ‘Egafjf ;?)‘f?

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console ID_AbiUO}
Calibrated by initels M\b Reviewed by initiels NM? Leak S o¥
Date [g[lo{13 Date | §/7/| Check | ()| ok
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
S8 Identification Number N-T N-3 ~-H
S: g K Factor 0.303A 0.6\‘\} O'b\oq
s | DoMinitialReading () | 435 .0\S |41 | U413\ |dBH.0Bcf |dLLs19 | dea.sil
e| S | D6MFinalReading (i) | LU 1L |uur3\A | 454 . 02U | dbl.52%  |4La .51l | U77.499
B = Initial Temperature (°F) R La 1\ 12 "3 14
§ Z Final Temperature (°F) L a -\ 1 19 1 -1 6
= Test Time {minutes)
] Orifice Manometer, AH (“H,0) 0\?(‘, G 0}26 \\—?5 \T; \l_g \‘\2
Barometric Pressure (“"Hg) 2% ,\L\ aA4. l"{ 26, 1 o 1 a.\ L{ 78, l“‘ 'Lq.‘ "{
Ambient Temperature (°F) 1.0 1.0 _]Q.O 11’0 -‘\3. v) .13. 0O
Pump Vacuum {“Hg) 2\'0 a\,O \“\O M.O l15 11'5
Check the readout against a NIST Thermometer Check the readout linearity (one channel only)
B NIST Thermometer ID {1 QS 133 Voltage Supply ID 2 ¢y 8K ! Channel No l
.‘% Thermometer Reading (°F) 3 1 Voltage (mv) Theoretical (°F) Observed (°F) Difference {°F)
% _é Readout Reading (°F) T2 0 32 2T A
1 7 T o
g&. © 3 165 15 0
= 7 341 3| O
15 692 qY XA

CDS-05 DeM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

£€0£0000L.¥010-7102-GH
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Pre/Post Test Console Calibration Check

Console ID

Al1614

Calibrated by

01

Reviewed by

Orifice 1D N-2 N-3 N-4
Orifice K': 0.3629 0.5193 0.6109
Dry Gas Meter Run #la Run #1b Run #2a Run #2b Run #3a Run #3b "
Initial Reading, (ft’) 846085 | 851329 | 808429 | 815238 | 829214 | 837230
Final Reading, (ft%) 851,378 ;. 815,238 | "BZBBRO | BBV O30 L Bdposs
Difference, (ft’) 5.264 6.809 13.642 8.016 8.835
Initial Meter Temp., {°F} 73 e 2
Final Meter Temp., {“F) 73 71
Average Meter Temp., (°F) 71.0

Test Time {min.)

Orifice Manometer Reading, ("H,0}

10

Barometric Pressure, {"Hg)

Ambient Temperature, (°F)

Pump Vacuum, {"Hg) ; L
Standard Volume of the Meter, (Vmstd) 5.135 6.680
Standard Volume of Critical Orifice, (Vcrstd) 5.113 5.113 6.651
DGM Calibration Factor, {Y}) 0.996 0.995 0.996
Delta H® 1.65 1.65 1.75
Average Y = 0.996
Reference Yd = 0.956
Percent Difference = 0.0 CDS-0451 DEM 3 point cal check against orifice
[s Measured Y within 5% of Reference Yd? TRUE Revision fo::EﬁafZPchg
Average Delta H@ = 1.708

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console ID A
Initials ? Initials | waf> ea {+) \/1
Calibrated by S \:)’Qn Reviewed by et &‘s@%& Ci:ect () v
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
E E Identification Number NZ_ N3 N+
§6 Kfactor | 0,529 0-5145 ?Aa?mo'("wq
s | DGM nitial Reading () | FY.00S | 51324 | %8.424 | $15.23§ -%bﬁ-%%é $32.236
- ‘92 DGM Final Reading () (€51, 324 | $56. S22 | $15.238 | $2%. 330 | 83F.230 | $16.0LS
'}-'E :§~ Initial Temperature {°F) 7’3 7’3 Eal 7’\ h ?3
% © Final Temperature (°F) ?’3 7"{ _‘?-\ 7{-?/ ?'; 7“?
g Test Time (minutes) I\ \\ {D 2.0 io \
e Orifice Manometer, AH (“H,0) 0‘ @5 O . G 5 \ .L‘ O L L\O [ ,q D) l q.() .
Barometric Pressure (“Hg) 25( . L{B Zﬁ ‘\ig Z/q '1{3 Zq‘t{'a Zﬂ_ ‘1:) 2,1 ,‘13
Ambient Temperature (°F) (- (D % @ g (e 8 é ‘g é 8
Pump Vacuum (“Hg) Z() 20 ‘q \q \_4' }—?’
Check the readout against a NIST Thermometer Check the readout linearity {one channel only}

B NIST Thermometer ID | {} 8{“6?33 Voltage Supply ID 2}'{%63 l Channel No \

.§ Thermometer Reading (°F} ’ 31 Voltage (mv) Theoretical?"F) Observed (°F) Di'fference (°F)
5 _§ Readout Reading (°F) 3?/ 0 32 37 )

: ) 7 Yo -

20 3 165 Y -\

= 7 341 340 -\

15 692 (o‘('[/ 0]

EDS-085 DGM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0£0000L.P0L0-vL0C-od



R5-2014-0104710000303

Five-Point Dry Gas Meter Calibration

(Against Critical Orifice)
Console ID /4/?35/2/
Thermometer ID ///§58 733
' Initials | £ /)F _ Initials | §A_ (+) é,(
Calibrated by — é y7s Reviewed by — Leak Check Ny
RuniA | RunilB | Run2A | Run2B | Run3A | Run3B | Run4A | Run4B | Run5A | Run5B
§ g | Ientifcation Number /{/._., / =2 A/-= A-4 A=K
55 [«racor O.2047 0.3¢29 |- 0.5/93 0.6109 0.719%
. DGM Initial Reading (ft%) 45 (02 6{}7%{ Uy RARSA% 7‘ '%{ V4017 fﬁ?ﬁ{i K909 |9 24y Vo, 8+
& | pemrinalReading () |K0), 94,156,242 |01.56¥ 15,905 | 74£017|80,943 | §9.07¢ |9 724X |/ 063441 16.43%
% Initial DGM Temperature (F) | )& | 7 6 A 77 | 77 77 |77 \T7% | 7% | 74
Final DGM Temperature ('F) | ) & 7& 77 |77 |77 77 7% 7% 7% | 79
Test Time (minutes) / / S [ [ /0 /0 [ O {0 /0 [0
Orifice Manometer, AH (“H,0) 034 |0 3% 0.1 6 ), /, 4], % /.9 [, 7 |2 7 2.7
swonescreswe | 29,14120/5 |29,15|29./5 2915 2415 | 29,44 | 294 |29.05 |29,/
e empeatre () 6 176 177 |77 |76 17¢ |96 |76 |26 |76
Pump Vacuum ("Hg) 23;6 2?5 5 225 27«6 257« 6 2&% !ié?% j§:§ {gg@ /j‘g/

Notes:

CDS5-04 DEM 5 point against orifice
Per EM SOP-002
Revision Date: March 2013

|-22



R5-2014-0104710000303

5 Point Console Dry Gas Meter Calibration

Console D &

CALBS52T

Calibrated by

Initials}  EBE.

Date| 6/25/13

Expiration Date
24-Dec-2013

Test Time {min.)

Orifice Manometer Reading, ("H,0)

Reviewed by Initials} pt
-L16-13 |
| Date] g~ &.8-13
Orifice ID: N-1 N-2 N-3 N-4 N-5
| Orifice K 0.2647 0.3629 0.5193 0.6109 0.7198
[ Dry Gas Meter Run#la | Run#1b | Run#2a | Run#2b | Run#3a | Run#3b Run#4b | Run#5a | Run#5b
initial Reading, (ft°) ggggz a1 oz s 1 5155 o grang 7 80 0% | 9&\2::58 | 106844
Final Reading, (ft’) 50.946 61568 | 66.905 o so843 | 97.268 | 106844 .
Difference, (ft’) 5.284 5.326 5,337 6.926 8.172 9.576
Initial Meter Temp., (°F) ' o ‘ . s
Final Meter Temp., (°F) 2 ¢
Average Meter Temp., {°F)

L

Barometric Pressure, ("Hg) 259,17 g1 ~ -
Ambient Temperature, (°F) - 7 7 76
] Pump Vacuum, ("Hg) 235 35 22, 225 205 205 | 195 .
!I Standard Volume of the Meter, (Vi sw) 5.083 5.080 5.113 5.119 6.655 6.655 7.837 7.848 9.215 9.224
§ Standard Volume of Critical Orifice, (V) 4.999 4.999 5.021 5.021 6.538 6.538 7.692 7.682 9.063 5.063
% Flow Rate {cfm) 0.339 0.339 0.465 0.465 0.666 0.666 0,784 0.785 0.921 0.922
E DGM Calibration Factor, (Y} 0.984 0.982 0.882 0.981 0.982 0.982 0.981 0.980 0.984 0.983
Average DGM Calibration Factor (Y) 0.983 0.982 0.982 0.981 0.983
, Delta H@, ("H,0) 1658 | 1.657 1688 | 1.686 1777 | 1777 1.745 1.744 1792 | 1790
{ Average AH@, ("H,0) 1.658 1.687 1.777 1.745 1.791
I Current Average Y 0.982 11 CDS-045 DEM 5 point against orifice
All Individual Y within 2% of mean? TRUE I _ fer&M sop002
: Revision Date: March 2013
Average Delta Hg 1.732 1
All individual AHg within 0.20 "H,0 of mean TRUE

I-23




R5-2014-0104710000303

Temperature Readout Calibration

Isokinetic Sampling Consoles

Readout ID Number /4 / @ 2 6;2 / Calibrated by: fﬂ/ﬂ
Reference Thermometer ID Number /// B”"f W % S)? Date é’/ﬁq// 3
(7580 Reviewed by &L
pate 61|11

H

Voltage Generator ID Number

Temperature Readout Calibration*

Reference Thermometer (°F) _g 2
Temperature Readout (°F) l-f\
Was Readout adjusted? I'E}(es Cno
Temperature Readout Linearity Check
channel Voltage Temperature (°F) Channel Voltage Temperature (°F)
(mv) Theoretical Observed | Difference * (mv) Theoretical Observed Difference
0.0 32 2 0 ‘1.0 -10 -/ 2 -2
1.0 77 A - 0.0 32 32 O
30 165 [ A 4 10 77 A —(
5.0 251 : 3 2 2.0 121 ! 20 ~{
. 7.0 341 ¥ | 3.0 165 / A - /
10.0 a5 KR4 - 1.0 -10 -2 -2
15.0 692 A 2 0.0 32 2 O
20.0 905 G0( / 5 1.0 77 7é —(
30.0 1329 /329 O 2.0 121 /20 -
40.0 1772 /792 3.0 165 /¢4 — |
0.0 32 232 O 1.0 10 Ny ~(
3.0 165 /4 -~/ 0.0 32 2 )
2 4.0 208 o) 4 O 6 1.0 77 “7¢ -~/
5.0 251 a3 2 2.0 121 /20 —
7.0 341 R4/ O 3.0 165 (¢ 4
0.0 32 2 O 1.0 -10 4 -2
3.0 165 (64 —( 0.0 32 EP O
3 4.0 208 209 [ 7 1.0 77 7¢ —{
5.0 251 PR 2 2.0 121 120 ~ |
7.0 341 kS 9, 3.0 165 (LY ~(

Reference thermometer and readout must agree within 2°F.

Difference is calculated as follows:
Difference = Observed - Theoretical

Acceptable difference is £5°F for temperatures below 1000°F and £10°F for
temperatures above 1000°F.

CDS-02 Temperature Readout
Per EM SOP-001

Revision Date: January 2012

Reviewed: January 2013
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Pre/Post Test Console Calibration Check

L

Console ID

=

Calibrated by

A183521

Reviewed by

Initial Meter Temp., (°F}
Final Meter Temp., (°F)
Average Meter Temp., (°F)

Orifice ID: N-2 N-3 N-4
Orifice K": 0.3629 0.5193 0.6109
Dry Gas Meter ] Run #1a Run#1b ; Run#2a % Run #2b Run #3a Run #3b
Initial Reading, (fta) 15 iﬁii&‘i et 5 i 175528 182409 5
Final Reading, (ft%) | 188845 s | 182429 | 190564
Difference, (ft’) 6.261 6.901 8.135

73

Test Time {min.)

Orifice Manometer Reading, ("H,0)

Barometric Pressure, | 'Hg)

Ambient Temperature, (°F)

Pump Vacuum, (“Hg)

{- Standard Volume of the Meter, (Vmstd)

i Standard Volume of Critical Orifice, (Vcrstd)

l DGM Calibration Factor, (Y)

Average Y = 0.978 H
Reference Yd = 0.982 1%
Percent Difference = -0.4 }z
Is Measurad Y within 5% of Reference Yd? TRUE

Average Delta H@ =

CDS-0451 DEM 3 point cal check against orifice
Per EM SOP-003
Revision Date: March 2013

€0€00001 .01 0-¥1L0C-Gd
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Three-Point Dry Gas Meter Calibration

(Against Critical Orifice}
Console ID AI¥352|

S Initials ywily ' initials NM? teak | (*) 1 Ot
Gallbrated'by Date Fll(® Reviewed by Date %f?/\? Check (-) U(' .
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
ER Identification Number N T N-% N- ‘{
'::: & K Factor 0.%03x% 0. 5\aq3 o.b1 Oq
s DGM Initial Reading (fY) | \5 6. 124 [162.394  1L,%.L45 | 115.52% %429 \90.5b4Y
| S DGM Final Reading (it') | |, D _2¢ Y4 |1L8.45 [115.518 132.424 | 1a0.5¢d 14 -10Y4
'}‘:; = Initial Temperature (°F) (,8 | 9 Tl T 15 1“(
% v Final Temperature (°F) (P -1 { ‘ll '\’b 1‘{ _ls
g Test Time (minutes) \'b \'b 10 \_O [6 la
@ Orifice Manometer, AH (“H,0) 0.3 0. 3 Y .3 \,..3 B 9} 1. 8
Barometric Pressure (“Hg) | 2.6 [L.‘r 74 .14 L.y 29 .Y 2a. l"‘ 2Q. \"{
Ambient Temperature (°F) “,‘,l—} -1 o 15 .0 1 ; 0O 1 6 .0 156.0
Pump Vacuum (“Hg) 9_\_0 94 . o a .6 19 -5 i 66 \Q,‘a
Check the readout against a NIST Thermometer 1 Check the readout linearity {one channel only)
NIST Thermometer ID \\\ ?\:, % 133 Voltage Supply ID a_j q-' ou l Channel No ‘

.§ Thermometer Reading (°F) 11 Voltage (mv) Theoretical (°F) Observed (°F} Difference (°F)
£ 5 Readout Reading (°F) 1T 0 32 29 O

:‘i % 1 77 11 Q

29 3 165 65 0

2 7 341 v | @)

15 692 Lq > 1

CDS-05 DGM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0£0000L.P0L0-vL0C-od
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Pre/Post Test Console Calibration Check

SRR

Console ID

A183521

Calibrated by

Initials

NMP

Date

11713718

Initials
Reviewed by
Date
"
Orifice ID: N-2 N-3 N-4
Orifice K": 0.3628 0.5193 0.6109 l
Dry Gas Meter Run #la Run #1b Run#2a | Run#2b Run #3a 1 Run #3b |
[nitial Reading, (ft*) 224537 | 23as01 | 203573 | 213918 | 242344 | s2os
Final Reading, (ft’) saaept |ocazaan ) o2izeie LopAway | gnaaie
Difference, (ft’) 9,564 7.843 10.343 11.021 10.571
Initial Meter Temp., (°F} &3 67 | B an
Final Meter Temp., (°F) 70 &7 8 L gn
Average Meter Temp., (°F} 695 67.0 E8:0 700
Test Time (min.) xe i5 e a3 0 10
Orifice Manometer Reading, {“H,0) 068 A40 L 140 o0
Baromeiric Pressure, (“Hg) : 2847 2974

Ambient Temperature, (°F}

B

Pump Vacuum, {"Hg)
5

Standard Volume of the Meter, (Vmstd)

Standard Volume of Critical Orifice, (Vcrstd)

DGM Calibration Factor, (Y) 0.967 0.978 0.980 0.979 0.980 ||
Delta H@ 1.72 1.72 1.74 1.75 1.79 1.79 |
H Average Y = 0.979 |l
Reference Yd = 0.982 | CDS-0452 DEM 3 point cal check against orifice
Percent Difference = 03 | Per EM SOP-003
Is Measured Y within 5% of Reference Yd? TRUE || Revision Date: March 2013
Average Delta H@ = 1.753 _fj

€0£0000L.P0L0-vL0C-od
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Three-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console ID iiif} ﬁﬂ A2
i - : e
§ Calibrated by il NMP k Reviewed by i \NKQZ) : eak & \/
3# bste W/ )3 | Date [ W0\ ek 0]/
Run 1A Run 1B Run 2A Run 2B Run 3A Run 3B
T‘_g 3 Identification Number Nz N2 Nl—l |
55 crcor | 036249 0.5193 D.o109
s | DGM Initial Reading (ft') | 124 43 234.56\ |263.5%3 2\3.41 JYz.34Y | 252. ?!{
c % DGM Final Reading (ft') | 2.3 SO\ 242, 3yY 2\5. 4\, 27/‘{-‘[3'-} 2s2. 5 |LLl.ovE
"é % Initial Temperature (°F) (93 Q C[ (o’?- (‘3 F0 Fo
% “» Final Temperature (*F) Q q % Q-{» 6% 7’3 ?\
g Test Time {minutes) 2_(’) \' b ‘S' \ 6 X? (0
© | orifice Manometer, AH (‘H,0) | (), (b} 0. 6% Ly 1.4 2.0 2.0
Barometric Pressure (“Hg) 2/‘(,'?—4-‘ LQH 29 :}"f Z‘I-L{? Zq"?,q Zﬁ.‘?"f
Ambient Temperature (°F) (g b [ﬂ (o 6 @ (0 6 6 L (Q L
Pump Vacuum (“Hg) 2/0 2/0 \lO( \ q l/:f’ '\—l
Check the readout against a NIST Thermometer Check the readout linearity {one channel only)
. NIST Thermometer ID 1\\%53 ?3% Voltage Supply ID Z?q?—oﬁl Channel No I
.§ Thermometer Reading (°F) Ly A i Voltage (mv) Theoretical {°F} Observed (°F) Difference (*F)
% ,§ Readout Reading (°F) Y 0 32 32_ 6
% § 1 77 77 O
é"’ 3 165 lwt |
: : 32 1
15 692 L4§ 3

CDS-085 DM Calibration, 3 point vs orifices

Per EM SOP-003

Revision Date: March 2013

€0£0000L.P0L0-vL0C-od
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check

(o D
. R ) . - ) .
Pitot ID: __» . Calibrated Initials Mas Reviewed Initials ()" ,
Caliper ID: J e b b
alip Y Date gl? - %) Y Date ‘l‘ % ‘>
o B-Side
End View Side View _ Plane A=D.428"
-«m'm’ e e o e = Q sj” o
Transverse r‘*”—L ______ ; ;} - D —‘—i
General Pitot Fube Axis ) A B . B Longitudinal by ;B ‘\ 0.188"<D; £0.375"7
i . § Tube Axis o A B f
Tube Alignment LA 'y ! ¥ {v/n)
| ; | 1.05< %D <1.50?
e Fage e : X
Opening “A-Side 4 {y/n)
Plane Plane
& o L)
b e ‘_‘»j’ oy = © ' 7 o
T . a; = 1 5 + é} °©
Tansverse . ° i
Tube Axis “._ v \l 0,107 7 (y/n)
""""""""" o AN E S 0,510°? _y (y/n)
Longitudinal -
TT 7T Tube Axis B, G .
Bis5? _ ¥ (y/n)

Misalignment

B<5? _/ (y/n)

z o |
‘ B \ . /]._.
4(;4__A_;_~ﬂ_____ > ........ e !
M b A m\\:
B — A
v=_25 ° Z=Atan(y)=_0, ¢ 5 7<0125"2_ Y (y/n)
o W=Atan(®)= 0.8 0 W<00312 7/ (y/n)

Acceptability for
Use

oo™
If all answers are “Y”, this pitot tube
is available for use, and may be

(Circle Selection)™

..

o~

™ If all answers except the first (D,) are “Y”,
this pitot tube is available for use, but
eeds to be calibrated using a wind tunnel.

)
A

Any other situation, the
pitot tube must be
removed from service.

Probe ID:

$-03

Initials

NAS

Initials

Reviewed by

Calibrated by

Date

-27-132

Date

“
Yefs

Stack
Thermocouple
Calibration

Reference

Compare thermocouple

to reference

Calculate applicability range for thermocouple

thermometer

Thermometer Thermocouple
ID No. 2 Readout ID No.
I : 3 edot S
. T e ‘”DF
T, 355°F F 353

Tabs, TC MQR

Tabs, RT g l S QR

T

a

T

bs, TC

abs,RT B m&

Is this between 0.985 a
1.0157 (y/n)

732 °R

Mmabs =0.9x Tabs,TC

Ming = Min,,, — 460

27 LF

nd
L

Max s =1.1x Tabs7C

Maxg = Max s —460

ek

' Per SOP 032, this calibration is generally performed at 160°F.

2

Tabs; (°R> = TF (c

F) + 460

CDS-15F; Pitot Tube Inspection, TC Calibration

Per EM SOP-009
Revision Date: Mayrohy 2013
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S-Type Pitot Tube Inspection and Probe Thermocouple Cahbratlon Check
T
1 . ) Y a\z [ . s
Pitot IDM? §-11 Calibrated Initials MF\S Reviewed Initials Q):\ .
i . Gevg0) b b
Caliper ID: 7 FOL y Date g‘a 27 2 y Date ﬂ\"‘\ﬁ
B-Side
Lnd View Side View ’ Planc =0 549~
—— R b ST
General Pitot ~| TuheAxs T B Longitudinal Di g 4 ! 0.188"<D, 0.375"
Tube Alignment A58 TubeAxis LA T Lo Y (y/n)
e, % A
| a4 1.05< Azo <1.507
- e RE— \‘
Opcmen;: A-Side \ (y/n)
Plane Plane
) a: R
Transverse - : — - N : oy
Tube Axis > T ! [ 9( /\ @;<10°7 _X._ {y/n)
B S A e 0<10? Y (y/n)
__ Longitudinal . = e
7 Tube Axis . B f} 7( )
“ . Bi<57? _ ¥ {y/n
Misalignment e I B.S5? 2 (v/n)
—__
z ] B .
—+ — o
T —) o
A @._34\\ A A j// ‘7 /
AN 0 A \\ ' - \B\J
T
B \
y= & F o Z=Atanly) = 720125 ¥ (y/n
6=14.2 ° W= Atan() = BTFb 0 00 4,W <0031 _ Y (v/n)
Acceptability for | _ Ifalfanswersare ”Y", this pitot m If all answers except the first (D) are “Y”, Any other situation, the
Use is available for use, and may be ) this pitot tube is available for use, but pitot tube must be
(Circle Selection) assigned a correction factor ofﬂO 84. needs to be calibrated using a wind tunnel removed from service
Probe ID: Initials N\«/ﬁj Initials
§ -0 7 Calibrated by Reviewed by
Date | €. Zj‘“ﬁf Date 6\\‘,\(}
Reference hermocous comps‘;i;:‘:r'e '2::0“9“3 Calculate applicability range for thermocouple
erm e
Thermometer P thermometer
Stack ID No. 2 Readout ID No. . . .
™ ac | i CS. 2l e Min e = 0.9 % Taps 1c Ming = Ming,,, — 460
ermocouple i(;g ]aé 7 Tabs, = 0.0 720 °R 2.70 °F
Calibration * 145 o T 55! °F Tobs kT _ﬂg 130 .74
T F i1 R Tans,7c 840 "R |Is this between 0.985 and| Max ,, = 1A% Tops ve Max; = Max,,, —460
abs, RT 1.015? _y (y/n) Sf@i 2_°R Y72 °F
Per SOP 032, this calibration is generally performed at 160°F
? Taps, (°R) = Te(°F) + 460

CDS-15F; Pitot Tube Inspection, TC Calibration

Per EM SOP-009
Revision Date: Mdrah 2013
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check

G — —

Pitot ID: ?7 3?;"34 Calibrated Initials E{/ Reviewed Initials o_(

Caliper ID: _! 3 by Date @;&743 by Date ql“ ‘3
B-Side ) ciqu

End View Stde View Plane
-
f ’, N T Y Dt: GS‘?E{»

0.188"<D, £0.375™

Transverse ;
General Pitot Tube Axis - R ‘ V . Longitudinal Dy B o o {i
Tube Alignment LSO A Tube Axig | A . ; | {y/n)
: 1 “ A
T P 105< A/ <1507
i ; S 4 b A2 = = AU
i‘"”""" Face "'“'i \~ X AD‘
Opeaing A-Side (y/n)
Plane Plane
/
oy oy oy o
oy — ] oy = 8.% o
c / \ a; = {‘2" ©
Transverse N R
Tube Axis ™ [‘\ o S /\ a,£10°7 __ff_‘ {y/n)
- KA}/Q B ] A AB ,£10°? ;L,( {y/n)
X . E
. O
y p=29
_ Longitudinal B,= O. &

,~—T;,b;Axﬁ_ ) B<5? y/n)

i 1$5°%7 ¥ y/n

‘M = SR stS"?;;L«(y/n)
\\\1

Misalignment

Z B . ;
N Lot
' A B A
>“——A Sy - G\j
B \ A
v=0.% ° z=Atanly)=_2 203 7<0.125"? 1 {y/n)
g=0.10 o W=Atan(8)= J. 201 W<0.031"7 vy {y/n)
Acceptability for | if all answers are “Y”, this pitot tube \|  If all answers except the first (D,) are “Y”, Any other situation, the
Use is available for use, and may be this pitot tube is available for use, but pitot tube must be
(Circle Selection) assigned a correction factor of 0.84 needs to be calibrated using a wind tunnel. removed from service.
Probe ID: Initials | #¢_ Initials 4,*1
Sy 7 Calibrated by z ; Reviewed by i J
2 t o -
Date 2617 Date 3 9/‘,’
Reference Compare thermocouple | Calculate applicability range for thermocouple
Thermometer | hermocouple to reference
Stack ID No. 2 Readout ID No. thermometer ] ] ]
tac 0. 61427 T e Minpe =0.9x T, 1¢ Ming = Min,,, — 460
Thermocouple | /768G o8¢ - asTC 2 §9Y R ECE 2 70 °F
Calibration * 352, 1.35( °F e — —
Te222°F TR .
T o/ 2 er Tavs, e85 /"R |Is this between 0.985 and| Max s =1.1x T 1c Max, =Max,,, —460
abs, RT 2 1015?}L,(Y/n) %9}‘0R W ;L}F
' per SOP 032, this calibration is generally performed at 160°F.
€DS-15F; Pitot Tube Inspection, TC Calibration
Per EM SOP-009

? Tans; (°R) = Te (°F) + 460
Revision Date: Mapgh 2013
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check

-~
Pitot ID: e =57 Calibrated Initials D € Reviewed Initials ?‘(
: o0 EU/ - b oy b
Caliper ID: ~ y - y ’
BAAACL L~ Date | ¢.7 617 Date | i [y
Side Vi B-Side &, €
nd View I =095k
Fnd View e View . Plane A 02:’&’
T‘r;msversc ] ,M_LM__ r—‘j o _Z T D=2 1
General Pitot Tube Axis Aﬂ* . Lonsitudinal Di g 7 B ! 0.188"<D, <0.375"
Tube Alignment vvvvvvv 2 B Tube Axis A :) ‘ ) (y/n)
: T f [ 1.0;s Aop. <1502
. > t
Opening A-Side Y (y/n)
Plare Plane ;]
oy oy o, '
[ b ' o= @ k/ °
P/ @p=0.7 °
Transverse Y ! L o
Tlubc Axis S / T~ T\ a,;$10°? {y/n}
LA ":’6 BT thf@im\f a,s10°? iz {y/n)
i 2 %i
R =
N \[ 2 Bl
Longitudinal s -
" Tube Axis 2
oy, BesS?
Misalignment oo Zé e B,s5°?
Ranl 1
[
T B
\ A
SumeN _
a ;
Y (
T / \
y=9:1 o Z2=Atanly) =9, 972 75012577 | (y/n)
= ° W=Atan(f) =g, & 22 W<0.031"? ™ {v/n)
— / 7
Acceptability for L7if all answers are “Y”, this pitot tube )| If all answers except the first (D,) are “Y”, Any other situation, the
Use is available for use, and may be this pitot tube is available for use, but pitot tube must be
(Circle Selection) (assigned a correction factor of 0.8 needs to be calibrated using a wind tunnel. removed from service.
W
Probe ID: Initials P Initials Qr\
- ""”C:} b Calibrated by - Reviewed by
VARl Date 65//;‘2(;“(3 Date ’\‘ RS
4

Stack
Thermocouple
Calibration '

Compare thermocouple

Calculate applicability range for thermocouple

[LoC HHiY 2

Te55 2 °F
Tabs, RT MOR

Reference
Thermometer Thermocouple
ID No. 2 Readout ID No.

Al
1.5 °F

Ta bs, TC @z" R

to reference

thermometer
Tabs Tc e Min g ? 0('9 X Tabs,TC
l :é?,, c.iakifm “') a oR

Min; = Min,,, — 460
246% °F

Tabs,RT
Is this between 0.985 and

1.015? ;}f_(y/n)

270 °R

MaX pg =1.1x Tabs,TC

Max; :M}axabs - 460
Ys5C0F

! per SOP 032, this calibration is generally performed at 160°F.

? Tabs; (OR) = TF (o

F}+ 460

CDS-15F; Pitot Tube Inspection, TC Calibration

Per EM S0OP-009
Revision Date: MdréR 2013
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check

Pitot 1D: E"‘ ?5\% Calibrated Initials NW Reviewed Initials D’L
Caliper ID: 0 b b o
p } y Date | {01y /\7 Y Date | (0 -4~ 2
o B-Side
Cnd View Side View Plane a=04 i
~ e D= 6.373 ~
'I‘runsvcrse ) e .
General Pitot Tube Axis : Y i fongiadinl | PUw o ‘ 0.188"<D, <0.375'?
Tube Alignment W & B : Tube Axis A . [1) ’§ {y/n)
L g R -] N 1.(3_%%0K £1.507
‘ (}péning A-Side (y/n)
Platie Planc
o oy Oy
I - b ;= gz \‘-{ ©
oy = O \f ©
Transverse [ - R
Tube Axis %/ G, / @;$10°? _ Y {y/n)
S L 0,107 \r (/)
? e MM}\EE Bl = 0
Lon 1tudmal M o = 8
~ " Tube Axis ‘ < P 2.
\ vt T e
Misalignment ot S e e B,<5°? _{ (v/n)

ST

yo= BF e
o=1.b°

‘K

Z=Atan(y)=_O. O
w=Atan(8)= O. 026

7<0125"2 L

W<0.031"7 Y {y/n)

{y/n)

Acceptability for|™

it all answers are “Y”, this ;}tmt tuba

is available for use, and may BE—
assigned a correctlon factorobD; "

If all answers except the first {D,} are “Y”,
this pitot tube is available for use, but
needs to be calibrated using a wind tunnel.

Any other situation, the
pitot tube must be
removed from service.

Probe ID: Initials NM'P Initials M
- 6’20\ Calibrated by Reviewed by
Date \()/\,\/\ g Date | /O~ L/\.)?
Reference Compare thermocouple | calculate applicability range for thermocouple
Thermometer Thermocouple to reference
Stack ID No. 2 Rgead“t ID No. thermemeter Min,y, =0.9xT, Ming = Min,,, — 460
- =4, Ne = Wiin -
Thermocouple | %3 % I (oL Tabs e = 0940 abi}'@ | °R e F 324 absF
Calibration * Wfﬁf@%ﬁa \gF T.395 °F Taos,RT

5 r’“‘j WQEZ’“‘K‘ R Tabs, 1¢ ﬁs R |Is this between 0.985 and] Max b, = L.I1x Type1c Max, =Max p; — 460

b BT 1.015? ™ {y/n) 436 °R °F

' per SOP 032, this calibration is generally performed at 160°F.
2 Tans; (°R) = T¢ (°F) + 460

CDS-15F; Pitot Tube Inspection, TC Calibration
Per EM SOP-009
Revision Dare: MdrdB 2013
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Calibration Data Sheet - Calipers
Caliper ID Number ~ ng){f)ﬁf}g

Initials
Calibrated by W\\\O
Date )
220\
initials
Reviewed by bm
Date 2 /oL A 2

Calibration Expires
{2 years after calibration) - 6-20) ‘-{
Ring Gauge Caliper
D No. Diameter Measqrement Error
{in} {in)
020042 |0.24949 | ©.243 ~0.571
OAGHHL_0.24509 | 0.248 -6.57)
Oy 10349949 | d 244 —06.1%
Ring Gauge Caliper
D No. Diameter Measu‘rement Error
{in) (in)
026025 10.2%59 | 0.839 -035
020025 10-2398549 | 5,02 —0.77]
020035 .2z | 0,729 -~ .25
Error Measured - Standard <100%

Standard

Error for each of the three determinations must be within 2%

CDS5-18 Calipers
Per EM SOP-022

Revision Date: February 2012

I-34
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Portable Barometer Calibration

Portable Barometer Identification 8 €2
Reference Barometer Identification  NIST 485

Initials | paklp
Date |85 1D

initials | £ {) F

Reviewed by Date W7//3

Calibrated by

Laboratory barometer reading (reference) (in Hg) 24.7 g

Portable barometer reading after correction (in Hg) 2.7 %

Difference between reference and portable after correction (in ﬁ/
Hg)
Is the difference €+0.1 in Hg (yes/no) Ves
Notes:

¢DS-20 Portable Barometer
Per EM SOP-008

Revision Date: January 2008
Reviewed: January 2013

1-35



R5-2014-0104710000303

Bastrop Scale Cormpany, Inc. Fo Badhnce Sinh 07T (877) 321-3443
P.0. Drawer 2100 s dancadien I Fax (512) 321-1114
Bastrop, TX 78602 email: info@bastropscale.com
wwwhbastropscale.com

CERTIFICATION OF CALIBRATION '
CUSTOMER#; 132950 SCALE#: 100008310
CUSTOMER NAME ; URS CORPORATION
SERVICE ADDRESS . 9400 AMBERGLEN BLVD,
SERVICE-CITY ST ZIP:  AUSTIN TX. 78729

MAKE : SARTORIUS CAPACITY" 4100G
MODEL : TE4101 GRADUATION SIZE: 1 G
SN.: 21450056 TOLERANCE :

LOCATION / DEPT. . MOBILE

BEFORE SERVICE: AFTER BERVICE:

Comer or Section Error: __ () @ lod 0; Gomer or Section Error.__ (&) €2 () (J/C,t_m
Test Weights Scale Reading Scale Reading

Applied as Found as Left

106 (0.0 (0.dg

1008 100.05 (06 0g

000G fUOQj[j} [ ()QO:E

20006 2090, Os 2000.05

400e N QY. Og Y0Ye.0g

The weights used for this test are traceable to the National Institute of Standards & Technology (NIST).
Testing equipment is certified each year with standards traceable to NIST, Credentials may be obtained
by visiting hittp://www.bastropscale.com/credentials.html

Technician /5’/%5&"% ?: %ﬁmw License # ?y/ é’ / Date é /*Q'v? /}3
Certificate #s5 of weights used: / 63/?() {/ / 33/6 <; {%

Bastrop Scale Co., Inc.

TDA Service & Inspection License #245519
BSCI FORM: ISO-R

[-36
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Balance Calibration

Balance ID T ¢4|01W
Initials Initials
m \—&—-‘ Reviewed by 0‘/

Calibrated by
Date @'.2'7' \3 Date 7—3,}?
nitial External Contractor Date Per EM Soi:‘gool(())étfl;i:::;a\l;]ec:rlcalibration
Calibration 6&?‘?_0? se\e Expiration Date:
0. TAC. oL-21-15 Ol -27-2014
Calibration Weight Balance Reading Acceptable Range (g}
1D # Mass (g) {g)
S NP 50 56.0 49.9-50.1
%305‘5 100 [0 o.O 99.9 - 100.1
Linearity Check %3(}6"“ 200 (&U(}O 199.8 - 200.2
%3053 500 500.0 499.5 - 500.5
%> o550 1000 a99.9 999 - 1001
; Dih itk use
. rals 6Lz
Calibration Weight* {g) Balancigl;eading
208 20.0
20 ® 20.0
50 50.0
Calibration of Student Weights ‘D o] e .

Student Weight S'ezt &I.[i ﬁsﬁ %gg g
500 499.8

1600 499.%
/

/ mifs

1 Use only calibration weights greater than 20 g.

CDS-08A: Balance Cafibration
Per EM SOP-010
Revision Date: July 2012
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AIR LlQUlDE Air Liquide America
o Specialty Gases LLC

RATA CLASS
Dual-Analyzed Calibration Standard

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer
P.0. No.: URS URS CORPORATION
AIR LIGQUIDE AMERICA SPECIALTY GASES LLC Document # : 41429550-001
11426 FAIRMONT PKWY
LA PORTE, TX 77571 89400 AMBERGLEN BLVD
AUSTINTX 78729
us

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: AAL4460 Certification Date: 26Apr2011 Exp. Date: 25Apr2014
Cylinder Pressure®* *¥: 2000 PSIG Batch No:  LAP0O039832
COMPONENT " CERTIFIED CONCENTRATION {Moles) ACCURACY** TRACEABILITY
PROPANE 21.1 PPM +/- 1% Direct NIST and VSL

AIR BALANCE

*#* Dg not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1887,

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020012012 ALMO38B57 88.80 PPM PROPANE

INSTRUMENTATION

{NSTRUMENT/MODEL/SERIALY . DATELAST CALIBRATED . ANALYTICAL PRINCIPLE
HP-Y/HP 6830/US00000874 ~ 0BApr2011 GAS CHROMATOGRAPHY -

ANALYZER READINGS

{Z=7Zero Gas R=Reference Gas 1= 1est Gas r=_Correlation Coefficient}

Firgt Triad Analysis Second Triad Analysis Calibration Curve
PROPANE
Date: 26Apr2011 Response Unit: PPM : Concentration=A +Bx +Cx2 +Dx3 +Ex4
=0.00000 R1=135964.00 T1=7665.000 r=0.899998832
R2 35847.00  22=0.00000 T2=7674.000 . ) Constants: A=0.018711152
Z3=0.00000 T3=7670.000 R3=35832.00 8=0.00268222 C=
Avg. Concentration: 21.10 PFPM D= £=

e S T e e —— e R . . e Wi e i

Special Notes: %

APPROVED * H_ng s - |
Avmmmpoevermommssmememer N SN e N w e 4 : - {=38
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Air Liquide America Specialty Gases LLC Page 1 of 1

AlR LIQUIDE

GERLERL T s

T

@  } Scott

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

RATA CLASS

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A32010 Customer
AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.0.No.: URS URS
11426 FAIRMONT PKWY Project No.: 04-83367-001 ITEM# URS005

LAPORTE, TX 77571

IANALYTICAL INFORMATION Gas Type : NONE

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: AL899 Certification Date: 21Apr2010 Exp. Date: 22Apr2018
Cylinder Pressure™*: 2000 PSIG Batch No: LAP0C15199
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
PROPANE 12.9 PPM +/- 1% Direct NIST and VSL
AIR BALANCE

“** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1668 020ct2012 ALMO13540 98.80 PPM PROPANE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE

HP-Y/HP 6890/US00000974 21Apr2010 GAS CHROMATOGRAPHY

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE

Date: 21Apr2010 Response Unit: PPM Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=0.00000 R1=33743.00 T1=4402.000 r=0.999999196 1668

R2=33685.00 Z2=0.00000 T2=4407.000
Z3=0.00000 T3=4423.000 R3=33693.00
Avg. Concentration: 12.90 PPM

Special Notes:
The expiration date has been extended without re-assay per EPA 600/R23-23/542.
CERTS AND TAGS URS ITEM# URS005

Constants: A=-0.02589997
B=0.002606169 C=
D= E=

QUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)

-39

http://172.24.128.11/alasg/rxcarp17?Doc=0483367&Cyl=AL&99 &Usr=SHOP 1/16/2013
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RATA CLASS
Dual-Analyzed Calibration Standard

' AR LICQLITDE | Ar Liguide America
Specialty Gases LLC

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 ¢ Fax: 281-474-8419

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A32011 Customer

P.0. No.: URS URS CORPORATION

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 43711368-001

11426 FAIRMONT PKWY

LA PORTE, TX 77571 9400 AMBERGLEN BLVD
AUSTIN TX 78729
us

ANALYTICAL INFORMATION Gas Type : NONE
This certiication was parformed accoraimg to EPA fraceability Protocol For Agssay & Certification of Gaseous Callbration Standards;
Procedure G-1; September, 1997.

Cylinder Number: CC111534 Certification Date: 310ct2011 Exp. Date: 300c¢t2014
Cylinder Pressure* * *: 2000 PSIG Batch No: LAP0OO51851
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
PROPANE 21.3 PPM +/- 1% Direct NIST and VSL
AlR BALANCE

*** o not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1887:

REFERENCE STANDARD

TYPE/SAM NO, EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020¢t2012 ALMO13540 98.80 PPM PROPANE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# . DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
HP-Y/HP 8880/US00000874 060ct2011 GAS CHROMATOGRAPHY

ANALYZER READINGS

{75766 Uas H=Relerence Gas T=Test Gas r=_Corelation Coefficient]

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE
Date: 310ct2011 Response Unit: PPM Concentration = A + Bx + Cx2 +Dx3 +Ex4
Z1=0.00000 R1=40950.00 T1=8848.000 r=0.999999304
R2=41012.00 Z2=0.00000 T2=8829.000 Constants: A=0.007844213
23 =0.00000 T3=8812.000 R3=41032.00 B=0.00239886 C=
Avg. Concentration: 21.28 PPM D= E ==

Special Notes: Uﬁ?@ﬂ%
| APPROVED BY: _ “$o.0ds

—ROGER NGOVEN ™ T )

}-40
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Air Liquide America Specialty Gases LLC Page 1 of 1

AIR LIQUIDE

R R

Download as. .

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

RATA CLASS

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: Interference FredMMulti-Component EPA Protocol
Gas

Assay Laboratory - PGVP Vendor ID: A32011 Customer
AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.0. No.: STOCK URS CORPORATION
11426 FAIRMONT PKWY Document # : 44094399-001
LA PORTE, TX 77571 9400 AMBERGLEN BLVD
AUSTIN TX 78729
us

IANALYTICAL INFORMATION Gas Type : CO2,02,BALN

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: CC189665 Certification Date: 14Dec2011 Exp. Date: 15Dec2019
Cylinder Pressure***: 1850 PSIG Batch No: LAP0054691
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY

CARBON DIOXIDE 19.2 % +/- 1% Direct NIST and VSL
OXYGEN 22.5 % +/- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1800 01Mar2013 K026135 17.87 % CARBON DIOXIDE
NTRM 2659 020ct2012 1D003416 20.85 % OXYGEN
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//MG-09-149 02Dec2011 FTIR

SERVOMEX/MODEL 244A/701/716 01Dec2011 PARAMAGNETIC

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1

R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=0.00000E+0
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2

Avg. Concentration: 19.23 % D=0.00000E+C E=0.0000CE+0
OXYGEN

Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996

R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C=

Avg. Concentration: 22.47 % D= E=

Special Notes:
The expiration date has been extended without re-assay per EPA 600/R23-23/542.
URS020 CGA 590 ; DEW PT. 40 DEG. F.

IQUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)
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Air Liquide America Specialty Gases LLC

3 % Scott

GERLERL T T

Download as...

8832 DICE ROAD, SANTA FE SPRINGS, CA 90670-2516 Phone: 800-323-2212 Fax: 562-464-5262

RATA CLASS

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A52010
AIR LIQUIDE AMERICA SPECIALTY GASES LLC
8832 DICE ROAD

SANTA FE SPRINGS, CA 80670-2516

P.0. No.: CORIS DOC# 36930344
Project No.: 02-70228-001

R5-2014-0104710000303
Page 1 of 1

Customer
URS CORPORATION

IANALYTICAL INFORMATION

Gas Type : NONE

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: CC250309
Cylinder Pressure™*: 2000 PSIG

COMPONENT CERTIFIED CONCENTRATION (Moles)
PROPANE 7.58 PBEM
AIR BALANCE

“** Do not use when cylinder pressure is below 150 psig.

** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

Certification Date: 16Apr2010

ACCURACY**

+/- 1%

Exp. Date: 17Apr2018
Batch No: sB00018223

TRACEABILITY
Direct NIST and VSL

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE

CYLINDER NUMBER
NTRM 1666 020ct2012 AAL 16735

CONCENTRATION
9.470 PPM PROPANE

COMPONENT

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL#
HP/G1540A/USCO003380/METH 16Apr2010

DATE LAST CALIBRATED

ANALYTICAL PRINCIPLE
FID &TCD

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis

PROPANE

Date: 16Apr2010 Response Unit: AREA
Z1=0.00000 R1=216.5510 T1=173.5190
R2=216.8600 Z2=0.00000 T2=173.7060
Z3=0.00000 T3=173.2980 R3=216.5200
Avg. Concentration: 7.583 PPM

Special Notes:
The expiration date has been extended without re-assay per EPA 600/R23-23/542.
URS ITEM # URS006

Second Triad Analysis

Calibration Curve

Concentration=A+Bx+Cx2+Dx3+Ex4
r=0.999998 1666

Constants: A=-0.0052589
B=0.042850204 C=

D= E=

QUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)

http://172.24.128 . 11/alasg/rxcarpl177Doc=0270228& Cy1=C(C250309 &Usr=SHOP
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R5-2014-0104710000303

I AIR LICGUIDE | A Liquide America
- Spacialty Gases LLC

755 scott RATA CLASS
Dual-Analyzed Calibration Standard

SIS

1280 COMBERMERE STREET, TROY, M! 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A22012 Customer
£.0. No.: 58661-70-65000 CLEAN AIR INSTRUMENT RENTAL
AlR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 45835248.042
1290 COMBERMERE STREET JACK BIONDA
TROY, M1 48083 110 TECHNOLOGY DRIVE

RID PARK, FINLAY TOWNSHIP
CORAOPOLIS PA 15108
us
ANALYTICAL INFORMATION Gas Type : OC2
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: CC43355 Certification Date: 16May2012 Exp. Date: 16May2015
Cylinder Pressure®**; 2000 PSIG Batch No: TRO0057923
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
OXYGEN 10.1 % +/- 1% Direct NIST and VSL
CARBON DIOXIDE 10.0 % +1- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1897,

REFERENCE STANDARD

TYPE/SRM NOQ. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 2350 23 04.Jan2018 K024582 2820 % OXYGEN

NTRM 2300 17Aug2016 K026052 23.04 % CARBON DIOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
CAI/110P/V0O3018 07May2012 PARAMAGNETIC
PIR/2000/609015 07May2012 NDIR

ANALYZER READINGS

{Z=7Zero Gas R=Reference Gas 1= lest Gas r=~Correlation Coefficient}

First Triad Analysis Second Triad Analysis Calibration Curve
OXYGEN
Date: 14May2012 Response Unit: % Concentration =A 4 Bx +Cx2 +Dx3 + Ex4
Z1=0.00000 R1=23,20000 T1=10.08000 r=0.998997
R2=23.20000  Z2=0.00000 T2=10.08000 Constants: A=-0.04233969
Z3=0.00000 T3=10.08000 R3=23.20000 B=1.001808266 C=0
Avg. Concentration: 10.08 % D=0 E=0D
CARBON DIOXIDE
Date: 17May2012 Response Unit: MV Concentration=A +Bx +Cx2 4+ Dx3 +Exd
Z1=0.00000 R1=89.10000 T1=60.30000 r=(0,999987
R2=89,10000  22=0.00000 T2=60.30000 Constants: A=-0.00518415
Z3=0.00000 T3 =80.30000 R3=08.10000 B=0.136464052 C=-0.0002272
Avg, Concentration: 10.01 % D=1.23741E-056 E=(

APPROVED BY:

JEFF CROTEAU 1-43
Page 1ofl
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R5-2014-0104710000303

—_—
:: Scott”

1280 COMBERMERE STREET, TROY, Ml 48083

el

e sy

RATA CLASS
Dual-Analyzed Calibration Standard

Alr Liquide America
Specialty Gases LLC

Phone: 248-589-2950 Fax: 248-588-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Customer

Asgsay Laboratory - PGVP Vendor I1D; A22012
CLEAN AIR ENGINEERING

P.0. No.: 58748-71-65000
AlR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609118-016
1290 COMBERMERE STREET
TROY, M! 48083 500 WEST wWOOD STREET
PALATINE IL 60067

us

ANALYTICAL INFORMATION Gas Type : NONE
This certiication was performed aceording to EPA Traceabllity Protocol For Assay & Certification of Gassous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: ALMO28646 Certification Date: 27Jun2012 Exp. Date: 27Jun2018
Cylinder Pressure® ¥ *: 1950 PSIG Batch No: TRO0O060969
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY *¥* TRACEABILITY
PROPA 14.8 PPM +/~ 1% Direct NIST and VSL
AlR BALANCE

*s% Do not use when cylinder pressure s below 150 psig.
*% Analytical accuracy Is based on the requiraments of EPA Protocol Procedure G1, September 1997,

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE  CYLINDER NUMBER CONGENTRATION COMPONENT

NTRM. 1616 020012013 ALMOD2438 99.50 PFPM PROPANE

INSTRUMENTATION

INETRUMENT/MODEL/SERIALY. DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN3400/78085 14Jun2012 TCO/FD

ANALYZER READINGS
(F=7ar0 Gas H=Hetarence Gas | = 1651 3as

t=Loitelation LoatHoian.

First Trlad Analysis

Second Trlad Analysis

Calibration Curve

PROFANE
Date: Z7.Hin20%2 Respanse Unit: AREA Concontration = A + Bx +Cx2 + Dx3 +Exd
21 =0.00000 R1=2645008. Ti=391838.0 r=0,8989
R2=2640889, Z2=0.00000 T2=381350.0 Constants: A=0,044238133
23 =0,00000 T3=301162.0 R3=2623861. B=3,65176E-05 C=0
Avg. Concentration: 14.83 PPM D=0 E=0
w
Special Notes: DELIV 115 48607392
APPROVED BY: _
IATCHE
Pagse 1 of1
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R5-2014-0104710000303

- AR LICGUIDE | air Liguide America
Specialty Gases LLC

Scott” RATA CLASS
‘ Dual-Analyzed Calibration Standard

1290 COMBERMERE STREET, TROY, MI 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A22012 Customer
P.0. No.: 58748-71-85000 CLEAN AIR ENGINEERING
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46602118-015
1290 COMBERMERE STREET
TROY, MI 48083 800 WEST WOOD STHEET
PALATINE IL 60067
us

ANALYTICAL INFORMATION Gag T %pt" NONE
This certiioalinn was pertarned 6eoraing 0 B | racaabiily Protoce For Assay & Lerniicaton of Baseous Lalbration Standards;
Procedure G-1; -September, 1997,

Cylinder Number: ALMO575629 Certification Date: 27J4un2012 Exp, Date: 27Jun2015
Cylinder Pressure®%*; 19850 PSIG Batch No:  TROO0B0970
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY** TRACEABILITY
PROPANE g.43 PPM 1% Direct NIST and VSL
AlR BALANCE

**¥ Do not use when cylinder pressure is balow 150 psig.
* v Anslytical accuracy is based on the requlraments of EPA Protocol Frocedurs G1, September 1987,

REFERENCE STANDARD

TYPE/SEM NO, EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020012013 ALM002439 99.50 PPM PROPANE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIALE DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN/3400/7606 14Jun2012 TCD/AD

ANALYZER READINGS

=78 Bag W=Reference Gas T="Test Gas  r=Corrslation Coetficient)

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE
Date: 27Jun2012 Response Unit: AREA Concentration =A +Bx +Ox2 + Lind + Bxs
Z1=0.00000 R1=2645008. T1=222888.0 r=0,0999
R2=2640868, Z2=0.00000 T2=221984.0 Constants: A=0,044239133
Z3=0.00000 T3=221877.0 A3=2623861. B=3.65176E-06 C=0
Avg. Concentration: 8,428 PPM D=0 E=0

Oy —

Special Notes: DELIVERYL \ims 48607392
APPROVED BY:

EFFTRUTEAD

Page 1 ofl

[-46



R5-2014-0104710000303
Air Liquide America Specialty Gases LLC Page 1 of 1

AIR LIQUIDE

R R

Download as. .

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

RATA CLASS

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: Interference FredMMulti-Component EPA Protocol
Gas

Assay Laboratory - PGVP Vendor ID: A32011 Customer
AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.0. No.: STOCK URS CORPORATION
11426 FAIRMONT PKWY Document # : 44094399-001
LA PORTE, TX 77571 9400 AMBERGLEN BLVD
AUSTIN TX 78729
us

IANALYTICAL INFORMATION Gas Type : CO2,02,BALN

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: CC189665 Certification Date: 14Dec2011 Exp. Date: 15Dec2019
Cylinder Pressure***: 1850 PSIG Batch No: LAP0054691
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY

CARBON DIOXIDE 19.2 % +/- 1% Direct NIST and VSL
OXYGEN 22.5 % +/- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1800 01Mar2013 K026135 17.87 % CARBON DIOXIDE
NTRM 2659 020ct2012 1D003416 20.85 % OXYGEN
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//MG-09-149 02Dec2011 FTIR

SERVOMEX/MODEL 244A/701/716 01Dec2011 PARAMAGNETIC

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1

R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=0.00000E+0
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2

Avg. Concentration: 19.23 % D=0.00000E+C E=0.0000CE+0
OXYGEN

Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996

R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C=

Avg. Concentration: 22.47 % D= E=

Special Notes:
The expiration date has been extended without re-assay per EPA 600/R23-23/542.
URS020 CGA 590 ; DEW PT. 40 DEG. F.

IQUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)

I-47
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R5-2014-0104710000303

I AIR LICGUIDE | A Liquide America
- Spacialty Gases LLC

755 scott RATA CLASS
Dual-Analyzed Calibration Standard

SIS

1280 COMBERMERE STREET, TROY, M! 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A22012 Customer
£.0. No.: 58661-70-65000 CLEAN AIR INSTRUMENT RENTAL
AlR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 45835248.042
1290 COMBERMERE STREET JACK BIONDA
TROY, M1 48083 110 TECHNOLOGY DRIVE

RID PARK, FINLAY TOWNSHIP
CORAOPOLIS PA 15108
us
ANALYTICAL INFORMATION Gas Type : OC2
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: CC43355 Certification Date: 16May2012 Exp. Date: 16May2015
Cylinder Pressure®**; 2000 PSIG Batch No: TRO0057923
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
OXYGEN 10.1 % +/- 1% Direct NIST and VSL
CARBON DIOXIDE 10.0 % +1- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1897,

REFERENCE STANDARD

TYPE/SRM NOQ. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 2350 23 04.Jan2018 K024582 2820 % OXYGEN

NTRM 2300 17Aug2016 K026052 23.04 % CARBON DIOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
CAI/110P/V0O3018 07May2012 PARAMAGNETIC
PIR/2000/609015 07May2012 NDIR

ANALYZER READINGS

{Z=7Zero Gas R=Reference Gas 1= lest Gas r=~Correlation Coefficient}

First Triad Analysis Second Triad Analysis Calibration Curve
OXYGEN
Date: 14May2012 Response Unit: % Concentration =A 4 Bx +Cx2 +Dx3 + Ex4
Z1=0.00000 R1=23,20000 T1=10.08000 r=0.998997
R2=23.20000  Z2=0.00000 T2=10.08000 Constants: A=-0.04233969
Z3=0.00000 T3=10.08000 R3=23.20000 B=1.001808266 C=0
Avg. Concentration: 10.08 % D=0 E=0D
CARBON DIOXIDE
Date: 17May2012 Response Unit: MV Concentration=A +Bx +Cx2 4+ Dx3 +Exd
Z1=0.00000 R1=89.10000 T1=60.30000 r=(0,999987
R2=89,10000  22=0.00000 T2=60.30000 Constants: A=-0.00518415
Z3=0.00000 T3 =80.30000 R3=08.10000 B=0.136464052 C=-0.0002272
Avg, Concentration: 10.01 % D=1.23741E-056 E=(

APPROVED BY:

JEFF CROTEAU 1-48
Page 1ofl
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—_—
:: Scott”

1280 COMBERMERE STREET, TROY, Ml 48083

el

e sy

RATA CLASS
Dual-Analyzed Calibration Standard

Alr Liquide America
Specialty Gases LLC

Phone: 248-589-2950 Fax: 248-588-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Customer

Asgsay Laboratory - PGVP Vendor I1D; A22012
CLEAN AIR ENGINEERING

P.0. No.: 58748-71-65000
AlR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609118-016
1290 COMBERMERE STREET
TROY, M! 48083 500 WEST wWOOD STREET
PALATINE IL 60067

us

ANALYTICAL INFORMATION Gas Type : NONE
This certiication was performed aceording to EPA Traceabllity Protocol For Assay & Certification of Gassous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: ALMO28646 Certification Date: 27Jun2012 Exp. Date: 27Jun2018
Cylinder Pressure® ¥ *: 1950 PSIG Batch No: TRO0O060969
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY *¥* TRACEABILITY
PROPA 14.8 PPM +/~ 1% Direct NIST and VSL
AlR BALANCE

*s% Do not use when cylinder pressure s below 150 psig.
*% Analytical accuracy Is based on the requiraments of EPA Protocol Procedure G1, September 1997,

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE  CYLINDER NUMBER CONGENTRATION COMPONENT

NTRM. 1616 020012013 ALMOD2438 99.50 PFPM PROPANE

INSTRUMENTATION

INETRUMENT/MODEL/SERIALY. DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN3400/78085 14Jun2012 TCO/FD

ANALYZER READINGS
(F=7ar0 Gas H=Hetarence Gas | = 1651 3as

t=Loitelation LoatHoian.

First Trlad Analysis

Second Trlad Analysis

Calibration Curve

PROFANE
Date: Z7.Hin20%2 Respanse Unit: AREA Concontration = A + Bx +Cx2 + Dx3 +Exd
21 =0.00000 R1=2645008. Ti=391838.0 r=0,8989
R2=2640889, Z2=0.00000 T2=381350.0 Constants: A=0,044238133
23 =0,00000 T3=301162.0 R3=2623861. B=3,65176E-05 C=0
Avg. Concentration: 14.83 PPM D=0 E=0
w
Special Notes: DELIV 115 48607392
APPROVED BY: _
IATCHE
Pagse 1 of1
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R5-2014-0104710000303

- AR LICGUIDE | air Liguide America
Specialty Gases LLC

Scott” RATA CLASS
‘ Dual-Analyzed Calibration Standard

1290 COMBERMERE STREET, TROY, MI 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A22012 Customer
P.0. No.: 58748-71-85000 CLEAN AIR ENGINEERING
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46602118-015
1290 COMBERMERE STREET
TROY, MI 48083 800 WEST WOOD STHEET
PALATINE IL 60067
us

ANALYTICAL INFORMATION Gag T %pt" NONE
This certiioalinn was pertarned 6eoraing 0 B | racaabiily Protoce For Assay & Lerniicaton of Baseous Lalbration Standards;
Procedure G-1; -September, 1997,

Cylinder Number: ALMO575629 Certification Date: 27J4un2012 Exp, Date: 27Jun2015
Cylinder Pressure®%*; 19850 PSIG Batch No:  TROO0B0970
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY** TRACEABILITY
PROPANE g.43 PPM 1% Direct NIST and VSL
AlR BALANCE

**¥ Do not use when cylinder pressure is balow 150 psig.
* v Anslytical accuracy is based on the requlraments of EPA Protocol Frocedurs G1, September 1987,

REFERENCE STANDARD

TYPE/SEM NO, EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020012013 ALM002439 99.50 PPM PROPANE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIALE DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN/3400/7606 14Jun2012 TCD/AD

ANALYZER READINGS

=78 Bag W=Reference Gas T="Test Gas  r=Corrslation Coetficient)

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE
Date: 27Jun2012 Response Unit: AREA Concentration =A +Bx +Ox2 + Lind + Bxs
Z1=0.00000 R1=2645008. T1=222888.0 r=0,0999
R2=2640868, Z2=0.00000 T2=221984.0 Constants: A=0,044239133
Z3=0.00000 T3=221877.0 A3=2623861. B=3.65176E-06 C=0
Avg. Concentration: 8,428 PPM D=0 E=0

Oy —

Special Notes: DELIVERYL \ims 48607392
APPROVED BY:

EFFTRUTEAD

Page 1 ofl
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R5-2014-0104710000303
Air Liquide America Specialty Gases LLC Page 1 of 1

AIR LIQUIDE

R R

Download as. .

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

RATA CLASS

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: Interference FredMMulti-Component EPA Protocol
Gas

Assay Laboratory - PGVP Vendor ID: A32011 Customer
AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.0. No.: STOCK URS CORPORATION
11426 FAIRMONT PKWY Document # : 44094399-001
LA PORTE, TX 77571 9400 AMBERGLEN BLVD
AUSTIN TX 78729
us

IANALYTICAL INFORMATION Gas Type : CO2,02,BALN

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: CC189665 Certification Date: 14Dec2011 Exp. Date: 15Dec2019
Cylinder Pressure***: 1850 PSIG Batch No: LAP0054691
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY

CARBON DIOXIDE 19.2 % +/- 1% Direct NIST and VSL
OXYGEN 22.5 % +/- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1800 01Mar2013 K026135 17.87 % CARBON DIOXIDE
NTRM 2659 020ct2012 1D003416 20.85 % OXYGEN
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//MG-09-149 02Dec2011 FTIR

SERVOMEX/MODEL 244A/701/716 01Dec2011 PARAMAGNETIC

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1

R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=0.00000E+0
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2

Avg. Concentration: 19.23 % D=0.00000E+C E=0.0000CE+0
OXYGEN

Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996

R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C=

Avg. Concentration: 22.47 % D= E=

Special Notes:
The expiration date has been extended without re-assay per EPA 600/R23-23/542.
URS020 CGA 590 ; DEW PT. 40 DEG. F.

IQUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)
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R5-2014-0104710000303

I AIR LICGUIDE | A Liquide America
- Spacialty Gases LLC

755 scott RATA CLASS
Dual-Analyzed Calibration Standard

SIS

1280 COMBERMERE STREET, TROY, M! 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A22012 Customer
£.0. No.: 58661-70-65000 CLEAN AIR INSTRUMENT RENTAL
AlR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 45835248.042
1290 COMBERMERE STREET JACK BIONDA
TROY, M1 48083 110 TECHNOLOGY DRIVE

RID PARK, FINLAY TOWNSHIP
CORAOPOLIS PA 15108
us
ANALYTICAL INFORMATION Gas Type : OC2
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1897,

Cylinder Number: CC43355 Certification Date: 16May2012 Exp. Date: 16May2015
Cylinder Pressure®**; 2000 PSIG Batch No: TRO0057923
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
OXYGEN 10.1 % +/- 1% Direct NIST and VSL
CARBON DIOXIDE 10.0 % +1- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1897,

REFERENCE STANDARD

TYPE/SRM NOQ. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 2350 23 04.Jan2018 K024582 2820 % OXYGEN

NTRM 2300 17Aug2016 K026052 23.04 % CARBON DIOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
CAI/110P/V0O3018 07May2012 PARAMAGNETIC
PIR/2000/609015 07May2012 NDIR

ANALYZER READINGS

{Z=7Zero Gas R=Reference Gas 1= lest Gas r=~Correlation Coefficient}

First Triad Analysis Second Triad Analysis Calibration Curve
OXYGEN
Date: 14May2012 Response Unit: % Concentration =A 4 Bx +Cx2 +Dx3 + Ex4
Z1=0.00000 R1=23,20000 T1=10.08000 r=0.998997
R2=23.20000  Z2=0.00000 T2=10.08000 Constants: A=-0.04233969
Z3=0.00000 T3=10.08000 R3=23.20000 B=1.001808266 C=0
Avg. Concentration: 10.08 % D=0 E=0D
CARBON DIOXIDE
Date: 17May2012 Response Unit: MV Concentration=A +Bx +Cx2 4+ Dx3 +Exd
Z1=0.00000 R1=89.10000 T1=60.30000 r=(0,999987
R2=89,10000  22=0.00000 T2=60.30000 Constants: A=-0.00518415
Z3=0.00000 T3 =80.30000 R3=08.10000 B=0.136464052 C=-0.0002272
Avg, Concentration: 10.01 % D=1.23741E-056 E=(

APPROVED BY:

JEFF CROTEAU I-53
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